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Abstract

A commentary on the subject of information technology and medical education is presented. A brief history of Artificial Intelligence (AI)
grounded in principles set forth over seventy years is presented. Viewed through the prism of mathematics, computer science, philosophy,
psychology, and other disciplines to investigate the advantages and potential risks of Al in medical education. Suggestions are made to continue
Al's improvement of medical education. Medicine/surgery is a singular profession, being both an art and a science often seeing people in their
most vulnerable state. It requires both mastery of a vast amount of knowledge and sometimes superb technical expertise. It is an ancient
profession based on the betterment of its patients. Current and future technology will proceed to increase world enmeshment . Everyone
is aware of the significant problems around the world. Nonetheless, medical educators in medicine and surgery of should view their prime
directive as the education of doctors to provide humane , competent ,timely , and equitable treatment of our citizens.
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Introduction

Computers and information technology have revolutionized
the world and medicine. It has gone through two phases; and the
third stage (Al) is developing logarithmically. It was noted at the
beginning of the twenty-first century that computers have the
potential to improve medicine and surgery [1]. Al is defined as
the ability of a mechanical device to perceive the environment
through sensors. Using knowledge and learning; the Al attempts to
achieve its perceived goal [2]. Norbet Weiner [3] coined the term
“cybernetics” and championed the use of mechanical devices to
help humanity in the mid-twentieth century. His first project was
the development of a radar controlled anti-aircraft gun. His book
helped lay the groundwork for the subsequent development of
the field. Alan Turing; also, a mathematician during WWII; helped
crack the “Enigma Code.” His post-war paper was a technical and
philosophical landmark [4]. He saw the potential power of Al
causing several technical and philosophical issues independently
raised by others [5-7]. Today; most people think of the human
brain as similar to Al/hardware; software; etc. This is not a new
idea. Aristotle (300 BCE) [8] among others articulated this view;
later modified by Galen (200 ACE). At those times; steam was the

major source of energy. The Queensland Brain Institute [9] has
documents of how scientific advances changed our view of the
anatomy and function of the brain.

Currently; the human brain is conceptualized in computer
terms (hardware; connection; memory; and software). Learning
allows the strengthening of connections and the formation of new
connections. Sigmund Freud; using inductive reasoning; in a series
of books conceived a model of the brain still applicable today
when modified [10,11]. The Tripartite Model consists of the ego;
id; and superego. This model is consistent with recent research on
the human brain [12,13] although processing is not as clearcut as
hypothesized [14]. It is impossible to separate one’s self from the
prevailing culture. The educated world; during Freud’s time; was
male-dominated with strict cultural norms. Women had limited
opportunities both personally and professionally. Hysteria was
the psychological mechanism to deal with this repression. Freud
realized that unconscious drives in the id and an overly restrictive
superego caused by the current cultural norms. The only solution
to psychological health at that time was to allow the ego to be
the dominant force in one’s life. The world has radically changed
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over the ensuing one hundred years. A repressive society has
become permissive; women have rightfully achieved cultural and
economic equality. Allen Wheelis [15] and Christopher Lasch [16]
predicted these issues years ago namely that our society was
descending into a chaotic narcissistic world.

Freud and hisson-in-law and grandson noted the importance of
understanding the mind to treat people realizing the unconscious
could also be used to sell things and control people [17-20]. His
grandson wrote a treatise on propaganda successfully marketing
many products including cigarettes [21]. Recently; this technique
has been updated [22]. The major components of propaganda are
to appeal to the emotions of humans to control behavior. This can
lead to totalitarianism [23]. Pursuing the “rabbit hole” is the path
to chaos. Weiner [3] early on in his research saw the superiority
of the digital over analog; the importance of the binary code and
the ability of feedback (positive/negative) to allow a machine
through algorithms to learn a new thing which can be stored in
a memory to allow the machine to allow a goal-oriented action.
The search for a better understanding of the physical world to
improve the human condition has occurred throughout is a dream
of mastery of the world [24,25] versus it is only a dream [3,26].
Vernet Vinge [27]; a science fiction writer and futurist; coined
the term “singularity” - the point at which Al will surpass human
intelligence with profound implications for humanity and the
world. The dream of mastery is merely a dream is an idea first
articulated by Weiner as an adolescent [28] and more completely
articulated [29] later. Many thinkers from the past have expressed
this view from the biblical accounts of the Tower of Babel; the
stories of Adam and Eve; David & Solomon [30] to the more recent
accounts of Mary Shelley [31] & Le Mattrie [32].

Weiner [33]; despite being a leader of Al ; had serious
reservations about it after studying Brownian motion [34] and
Godel’s Incomplete Theorem [35]. Langdon Winner [36] further
predicted many of the possible problems with Al; fearing its
negative impact on humanity; Hannah Arendt [37] stated the
negative impact of excess enmeshment caused by advanced
technology. She predicted loss of the private self to the public self
would result in changes in male/female relationships with its
effects on child rearing; and a fundamental shift from the family
being the building block of society to the individual. She thought
that this would lead ultimately to a totalitarian society. The conflict
between mastery of the universe and it merely being a dream will
never be resolved. Weiner was a contemporary of Buckminster
Fuller who was convinced that mathematics was determinant
[38]. His geodesic dome is a concrete representation of his dream
of mastery. It is at the entrance of Epcot Center at Disney World.
Walt Disney [39]; besides being a pioneer of the cinema; was also
a futurist. He was aware of the intellectual conflict between the
dream of mastery and merely being a dream on an unconscious
or conscious level as evident by his popular movie The Sorcerer’s
Apprentice TM starring Mickey Mouse.

Artificial Intelligence and Medical/Surgical Education

For 100 years; medical and surgical education has been based
on curriculum and procedures originally developed at the Johns
Hopkins Hospital in the Flexner Report [40] which standardized
medical education. At that time; there were many different
practitioners of health. It was impossible for the average person
to separate care from “snake oil” John D Rockefeller used his
money to try to improve medical education. The report advanced
the idea that improved patient care and outcomes were related
to advancements in the basic sciences and scientific applications
during the clinical years. Forty years ago; the curriculum of
medical school was daunting in the volume of information and
the fields studied. This trend has logarithmically accelerated with
sub-specialization of medical fields and the interdependence
with other fields i.e. ethics; epidemiology; and various therapists;
nutritionists; etc. Medicine is an ancient profession as originally
noted by Hippocrates [41] treating the ails of patients realizing
that much of medicine relies on the placebo effect and the doctor-
patient relationship. Machine-assisted teaching has been used
to help health providers in their tasks. Russell & Norvis [42]
noted that medicine can be improved using Al (Figure 1). We as
clinicians and medical educators have several concerns about this
construct.

One; it reimagines the classic doctor/patient relationship.
Chief complaint is not explicitly expressed. Classically; a history of
the present illness should be presented.. An open-ended interview
championed by Dr. George Engel [43] allows patients in their
own words; to explain their problem buttressed by the follow-
up questions and the review of systems. This interaction allows
the doctor to build rapport with the patient by showing concern
and using appropriate facial and body language. During the mid-
twentieth century; it was also apparent that mental issues have a
significant impact on patient health. Dr. Engel; working with the
chairman of psychiatry; Dr. John Romano [44]; pioneered research
in this area over the next four decades. An inspiration for those
who subsequently studied in this area. The recent development of
multiple testing and imaging techniques available to doctors has
improved health care in diagnosis and treatment. However; the
danger of losing traditional skills of an informed history and the
basic physical are being lost. The assessment phase of the visit
is the time when previous factors (chief complaint; history; and
physical) are reviewed along with previous treatments and tests
ordered by others.

In the plan; each problem is then reviewed along with
the appropriate immediate treatment instituted along with
appropriate investigations and consultations as needed. Being
experienced physicians; we are often confronted by patients
seeing us after seeing multiple healthcare professionals with often
conflicting diagnoses and treatment plans. Modern healthcare
professionals sit behind a computer and input data seeking
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diagnostic and treatment options from algorithms. Many patients
find this frustrating. In our city; Atlanta; which is a vibrant and
technologically advanced with many positive aspects; it is difficult

for many; including ourselves; to obtain timely and/or adequate
healthcare.
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Figure 1: Al-based model to help with healthcare.
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Figure 2: Potential Risks of Al.
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Mentors are invaluable in medical /surgical education. Surgical
education further requires the acquisition of technical skills from
the simple to the more complex. Physical tasks can be learned
using the techniques of Weiner [3]; employing coached repetition
to accumulate a set of algorithms situated in lower brain centers
i.e. “muscle memory.” Knot tying and flap reepithelization can
then allow wound closure and more advanced techniques such as
tendon repair; decubitus clear closure; and facial fracture repair to
the more advanced procedures of free tissue transfer; craniofacial
surgery; and advanced aesthetic procedures. Advances with Al. Al
hasbeen used throughout surgical education. Techniques of virtual
reality employed by pilots [45] to learn flying have been important.
Al techniques have been important in developing robot-assisted
surgery; surgical skills; and monitoring skills [46-49]. Residency

training has been improved in the last 15 years by machine-aided
Al Competencies are now followed using technology constantly
elicited and logged to improve resident education. Al allows more
complete assessment and opportunities for remediation.

Possible Dangers of Al

The expansion of more powerful Al in medical/surgical
education needs to be addressed now. The Harris brothers;
pioneers of Al on a recent Joe Rogan [50] podcast gave an
extensive review of the field. They noted that in the last 7 years;
a recent practice has occurred independently by several private
entities. They have come to the conclusion that with infusion
of more cash; more processing power can be obtained thereby
improving the IQ of Al which ultimately can increase its speed and
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ability to approach more complicated issues. This also results in
increased income for the company. This requires ever-increasing
energy and thus companies are in the process of setting up small
nuclear power plants [51]. They realized that this may have
national security issues for the USA. Many in the world are now
concerned. The Harris brothers noted that we now have reliable
models of how humans and other animals learn. It appears that
Al having a very different constitution makes it difficult to predict
its development. They illustrate this point by teaching the Al to
remove a coin from the video game hero Mario’s grasp using
feedback.

One can see that the coin is removed implying learning.
However; once the coin is moved; the Al stays motionless;
casting doubt on this conclusion. This is a finding noted in early
developmental development-psychology study (A not B) [52] first
predicted by Piaget [53]. This highlights the “black box” aspect of
Al We know much about the function of the brain of humans and
otheranimals. Much still needs to be elucidated; but Al on the other
hand has a “black box.” How is the system originally set up; whatis
in the hard drive; how are connections made; etc. Data perceived
by Al is in the virtual world. It is influenced by what the Al views.
Who decides what is reliable and true versus false and unreliable?
Censorship can have a chilling effect. The quality of published
research is also at question. A recent study showed that 70% of
plastic surgery research had serious methodological problem
[54]. Peer-reviewed journals are also less reliable since many of
the editors of these journals receive financial remuneration from
private entities [55,56]. Hypothetically; the clinical importance of
anew drugs can be seen as high when only 15 positive studies are
published while 20 negative studies are never published.

There have been several articles in the ENT literature
illustrating this problem . Johler et al. [57] noted this in 2016.
They cited the difficulty with data from over 20000 biomedical
producing over 1 million articles per year and increasing . They
cited multiple issues with evaluating such a large amount of
data. Recently; the effect of biases on otolaryngology research
was explored [58]. Mortimer ]. Adler a noted philosopher and
educator; and Charles Van Doren in the mid- twentieth made the
cogent observation that although knowledge is a prerequisite
for understanding ; it can reach a point of diminishing returns
. One does not have to know everything about something to
understand it [59]. Several reviews have looked at the importance
of evidence-based evidence in plastic surgery [60,61]. But is it
evidence-based? It appears that the evidence can be tainted in
multiple ways. Developers of Al stress the importance of seeking
agency in Al while in many ways they are decreasing agency of
humanity. Realizing that the world is uncertain; subject to “black
swan” events; they have tried injecting such issues as fuzzy logic
in their programs.

The success of these approaches is yet to be seen. The Harris
brothers50 noted that we have reliable models how humans and

other animals learn [62]; They are all carbon based while we
have no idea how a silicon-based entity learns. The world the Al
perceives is virtual; it is not experiencing everything in the real
world. What is reliable versus false information? Who decides
these questions opening the door to censorship? Perception of the
world is also affected by the way Al converts perception to action.
There are simple reflexes which can conduct searches; however;
some searches can be influenced by the utilitarian goals to reduce
poverty or increase equity. It is ironic that in discussing Al; the
importance of Al agency is stressed while it appears in many
ways a world is being created where individuals will have less
agency and less ability to act; i.e. less freedom. Developers have
tried to improve Al’s ability to deal with uncertainty and imagine
innovation by adding various programs. The recent failures of Al
have shown that much needs to be done [63,64]. There have been
recent articles in the lay press about issues with Al (Figure 2) [65].

Conclusion

a) Al has contributed and continues to contribute to
medical and surgical education.

b) Al is continuing to develop world-wide to allow this
technology to improve our lives and the world in general.

c) We are at a rudimentary understanding of Al The
simplistic idea of using money to improve Al's IQ to result in
mastery of the world’s problems is the latest iteration of dreams
of mastery and it may be just a dream.

d) There needs to be better transparency of all aspects of
Al from its black box; algorithms; hard drive; and how it perceives
a virtual world.

e) Surgery/medicine is both a science and an art requiring
human involvement throughout the educational journey. Mentors
are invaluable in postgraduate training.

f)  This is an important issue affecting all of humanity
worldwide. It should not divide us on political and national lines.
We are all human and need to pursue further discovery but in a
prudent; logical; and moral way. Our trainees are the future of
medicine/surgery. We need to have medical education as our
prime objective.
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